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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a multimedia
device, and more particularly, to a movable TV (televi-
sion) through a combination with various means of trans-
portation.

BACKGROUND ART

[0002] Recently, anew form factor has been discussed
in multimedia devices such as mobile phones and TVs.
The form factor refers to a structured form of a product.
[0003] As form factorinnovation is being highlighted in
the display industry due to increased mobility of consu-
mers, convergence between devices, and rapid progress
in smartization, user needs for form factors that can be
used freely and conveniently regardless of usage condi-
tions instead of the typical form factor customized for a
specific usage condition in the past are increasing.
[0004] For one example, vertical TVs are expanding,
breaking away from the stereotype of watching TV hor-
izontally. Vertical TVs are products that allow you to
change the direction of your screen by reflecting the
characteristics of the MZ generation, who are accus-
tomed to enjoying contents on mobile devices. It is con-
venient to view images of SNS and shopping sites and
read comments at the same time as watching videos. In
particular, vertical TVs become more advantageous
when linked with smartphones through Near Field Com-
munication (NFC) based mirroring functions. In watching
aregular TV or movie, the vertical TV may be switched to
a horizontal TV.

[0005] For another example, both a rollable TV and a
foldable smartphone are similar in using a "flexible dis-
play’. The flexible display literally refers to a flexible
electronic device. In order to be flexible, it should be thin
in the first place. A substrate that receives information
and convertsitinto light should be thin and flexible, so that
performance lasts long without damage.

[0006] Being flexible means that even if an impact is
applied, it should not be significantly affected. While a
flexible display is bent or folded, a joint continues to be
under pressure. It is necessary to have a property of
deforming with ease against applied pressure while
being excellent in durability to prevent the inside thereof
from being damaged by such a pressure.

[0007] Aflexible display is e implemented based on an
OLED, for example. The OLED is a display that uses
organic light-emitting materials. Organic materials are
relatively more flexible than inorganic materials such
as metal. Furthermore, OLED is more competitive than
other displays because a substrate of the OLED is thin. In
the case of an LCD substrate that has been used in the
past, there is a limit to reducing the thickness because
liquid crystal and glass are separately required.

[0008] Finally, as a new formfactor for TVs, demand for
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TVs that may be easily moved indoors and outdoors is
increasing. In particular, due to the recent coronavirus
epidemic, the time users stay at home is increasing, and
demand for second TVs is increasing. In addition, due to
the increase in the number of people who go out to play,
such as camping outside, there is a demand for a new
form factor TV that may be easily carried and moved.

DISCLOSURE

TECHNICAL TASKS

[0009] Onetechnicaltask ofthe presentdisclosureisto
propose a TV having a new type of form factor.

[0010] Anothertechnical task of the present disclosure
is to provide a TV that may be easily moved indoors and
outdoors.

[0011] Further technical task of the present disclosure
is to provide a process for maximizing efficiency of a
battery included in a movable TV.

TECHNICAL SOLUTIONS

[0012] In one technical aspect of the present disclo-
sure, provided is a method of controlling a battery em-
bedded TV insertable in a case, the method including
outputting video data through a screen of the battery
embedded TV or audio data through a speaker of the
battery embedded TV, stopping outputting at least one of
the video data or the audio data based on detecting by a
first sensor that the battery embedded TV is inserted in
the case, and changing a power of the battery embedded
TV into an OFF state based on detecting by a second
sensor that a motion change of the case is detected
below a predetermined level.

[0013] Thefirstsensormay include atleastone sensor
for detecting whether the case is open or closed.
[0014] The second sensor may include at least one
sensor for detecting whether the case moves.

[0015] The method may further include activating a
timer from a moment of detecting by the first sensor that
the battery embedded TV is inserted in the case and that
the case is closed.

[0016] The method may further include changing the
second sensor into an active state from an end timing
point of a preset first period Tisince the moment of de-
tecting that the battery embedded TV is inserted in the
case and that the case is closed.

[0017] The method may further include switching to a
Quick Start Mode (QSM) based on detecting by the
second sensor that the motion change of the case is
below the predetermined level.

[0018] The method may further include disconnecting
the TV and the battery from each other based on that a
preset second period T2 has elapsed since a timing point
of switching to the QSM.

[0019] In another technical aspect of the present dis-
closure, provided is a battery embedded TV insertable in
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a case, the battery embedded TV including a tuner re-
ceiving a broadcast signal, a screen outputting video data
included in the broadcast signal, a speaker outputting
audio data included in the broadcast signal, a first sensor
sensing whether the case is open or closed, a second
sensor sensing a motion change of the case, and a
controller.

[0020] The controller stops outputting at least one of
the video data or the audio data based on detecting by the
first sensor that the battery embedded TV is inserted in
the case.

[0021] And, the controller changes a power of the
battery embedded TV into an OFF state based on detect-
ing by the second sensor thata motion change of the case
is detected below a predetermined level.

ADVANTAGEOUS EFFECTS

[0022] According to one embodiment of the present
disclosure, a TV having a new type of form factor is
presented.

[0023] According to another embodiment of the pre-
sent disclosure, provided is a TV that may be easily
moved indoors and outdoors.

[0024] In addition, according to further embodiment of
the present disclosure, there is a technical effect of
providing a process for maximizing efficiency of a battery
included in a movable TV.

[0025] Further scope of applicability of the present
disclosure will become apparent from the detailed de-
scription given hereinafter.

[0026] However, it should be understood that the de-
tailed description and specific examples, while indicating
preferred embodiments of the disclosure, are given by
illustration only, since various changes and modifications
within the spirit and scope of the disclosure will become
apparent to those skilled in the art from this detailed
description.

DESCRIPTION OF DRAWINGS

[0027]

FIGS. 1 to 11 are diagrams for illustrating a display
device according to an embodiment of the present
disclosure.

FIG. 12 is a block diagram for illustrating each com-
ponent of a display device according to an embodi-
ment of the present disclosure.

FIG. 13 is a diagram illustrating a display device
according to one embodiment of the present disclo-
sure.

FIG. 14 is a diagram illustrating an example of utiliz-
ing a display device according to one embodiment of
the present disclosure.

FIG. 15 is another diagram illustrating a utilization
example of a display device according to one embo-
diment of the present disclosure.
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FIG. 16 is a diagram illustrating a front surface and a
side surface of a display device according to one
embodiment of the present disclosure.

FIG. 17 is a diagram illustrating a state in which a
case of a movable TV is opened or closed according
to one embodiment of the present disclosure.

FIG. 18 s a diagram illustrating a process of differ-
entially controlling a plurality of sensors according to
a timeline.

FIG. 19 is a block diagram illustrating main compo-
nents of a movable TV according to one embodiment
of the present disclosure.

FIG. 20 s a diagram illustrating specific sensors
included in a first sensor and a second sensor illu-
strated in FIG. 19.

And, FIG. 21 is a flowchart illustrating a method of
controlling a movable TV according to one embodi-
ment of the present disclosure.

BEST MODE

[0028] Hereinafter, the embodiments disclosed herein
will be described in detail with reference to the accom-
panying drawings, but components that are the same as
or similar to each other regardless of reference numerals
will be given the same reference numerals, and redun-
dant description thereof will be omitted. The suffixes
"module" and "unit" for components used in the following
description are given or used together in consideration of
ease of writing the present document, and do not have
meanings or roles that are distinct from each other by
themselves. Further, in describing the embodiments dis-
closed herein, when it is determined that a detailed
description of related known technologies may unneces-
sarily obscure the gist of the embodiments disclosed
herein, detailed description thereof will be omitted. In
addition, the attached drawings are provided for easy
understanding of the embodiments disclosed herein and
do notlimittechnical idea disclosed herein, and should be
construed as including all modifications, equivalents, and
alternatives falling within the spirit and scope of the
present disclosure.

[0029] Althoughtermsincluding ordinal numbers, such
as first, second, and the like, may be used to describe
various components, the components are not be limited
by the terms. The terms are only used to distinguish one
component from another.

[0030] Itshould be understood that when a component
is referred to as being "connected with" another compo-
nent, the component may be directly connected with
another component or an intervening component may
also be present. In contrast, it should be understood that
when a component is referred to as being "directly con-
nected with" another component, there is no intervening
component present.

[0031] A singular representation may include a plural
representation unless it represents a definitely different
meaning from the context.
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[0032] The terms "includes" or "has" used herein
should be understood as not precluding possibility of
existence or addition of one or more other characteristics,
figures, steps, operations, constituents, components, or
combinations thereof.

[0033] Direction indications of up U, down D, left Le,
right Ri, front F, and rear R shown in the drawings are only
for convenience of description, and thus, the technical
idea disclosed herein is not limited.

[0034] FIGS. 1 to 11 are diagrams for illustrating a
display device according to an embodiment of the pre-
sent disclosure.

[0035] Referring to FIG. 1, a display device 1 may
include a head 10. The head 10 may display an image.
The head 10 may be referred to as a display 10 or a
display unit 10.

[0036] The head 10 may include afirstlong side LS1, a
second long side LS2 opposite to the firstlong side LS1, a
first short side SS1 adjacent to the firstlong side LS1 and
the second long side LS2, and a second short side SS2
opposite to the first short side SS1. Although it is shown
and described that a length of the first and second long
sides LS1 and LS2 is greater than a length of the first and
second short sides SS1 and SS2 for convenience of
illustration, the length of the first and second long sides
LS1 and LS2 may be approximately equal to the length of
the first and second short sides SS1 and SS2.

[0037] A direction parallel to the short sides SS1 and
SS2 of the head 10 may be referred to as a first direction
DR1 or a vertical direction. A direction parallel to the long
sides LS1 and LS2 of the head 10 may be referred to as a
second direction DR2 or a left and right direction. A
direction perpendicular to the long sides LS1 and LS2
and the short sides SS1 and SS2 of the head 10 may be
referred to as a third direction DR3 or a front and rear
direction.

[0038] A side on which the head 10 displays the image
may be referred to as the front side F and z, and a side
opposite thereto may be referred to as the rear side R. A
side of the first short side SS1 may be referred to as the
left side Le and x. A side of the second short side SS2 may
be referred to as the right side Ri. A side of the first long
side LS1 may be referred to as the upper side Uand y. A
side of the second long side LS2 may be referred to as the
lower side D.

[0039] The first long side LS1, the second long side
LS2, the first short side SS1, and the second short side
SS2 may be referred to as edges of the head 10. In
addition, a point where two of the first long side LS1,
the second long side LS2, the first short side SS1, and the
second short side SS2 meet each other may be referred
to as a corner.

[0040] A point where the first short side SS1 and the
first long side LS1 meet each other may be a first corner
C1. Apoint where the first short side SS1 and the second
long side LS2 meet may be a second corner C2.
[0041] A point where the second short side SS2 and
the second long side LS2 meet each other may be a third
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corner C3. A point where the second short side SS2 and
the first long side LS1 meet each other may be a fourth
corner C4.

[0042] Referringto FIGS. 1 and 2, the display device 1
may include a base 20, a pole 30, and a motion module
MM.

[0043] Thebase 20 may have aflatcylinder shapeasa
whole. The base 20 may be disposed on the ground.
[0044] The pole 30 may extend long in the vertical
direction. A lower end of the pole 30 may be coupled
onto the base 20. The pole 30 may be adjacent to a
circumference of a top surface of the base 20. A handle
39 may be coupled to an upper end of the pole 30. The
pole 30 and the aforementioned base 20 may be collec-
tively referred to as a stand.

[0045] The motion module MM may extend in a direc-
tion intersecting the pole 30. One side of the motion
module MM may be coupled to a rear side of the head
10. The other side of the motion module MM may be
adjacent to the upper end of the pole 30 and may be
coupled to the pole 30. An articulating connector 40 may
be coupled to the rear side of the head 10, an elevating
module 60 may be coupled to the pole 30, and an arm 50
may connect the articulating connector 40 and the ele-
vating module 60 to each other.

[0046] Accordingly, the head 10 may be supported by
the motion module MM, the pole 30, and the base 20, and
may be spaced upward from the ground.

[0047] Referring to FIGS. 2 and 3, the head 10 may
include a display panel 11, a middle cabinet 12, a frame
13, an end frame 14, and a back cover 15.

[0048] The display panel 11 may form a front surface of
the head 10. Forexample, the display panel 11 may be an
OLED panel, an LCD panel, oran LED panel. The display
panel 11 may output the image by dividing the image into
a plurality of pixels and matching color, brightness, and
saturation for each pixel. The display panel 11 may be
divided into an active area in which the image is displayed
and an inactive area in which the image is not displayed.
The display panel 11 may generate light with a color
corresponding to red, green, or blue in response to a
control signal.

[0049] The middle cabinet 12 may extend along a
perimeter of the display panel 11. A horizontal portion
12H may be located in front of the display panel 11. A
vertical portion 12V may intersect the horizontal portion
12H and may cover a side surface of the display panel 11.
[0050] Forexample,the middle cabinet 12 may contain
a metal or plastic material. The middle cabinet 12 may be
referred to as a side frame or a guide panel.

[0051] The frame 13 may be positioned at the rear of
the display panel 11. Electronic components such as a
printed circuit board (PCB) may be coupled to a rear
surface of the frame 13. For example, the frame 13
may contain a metal material. The frame 13 may be
referred to as a mount plate or a module cover.

[0052] The end frame 14 may form a perimeter of the
head 10. A horizontal portion 14H may be located in front
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of the horizontal portion 12V of the middle cabinet 12. A
vertical portion 14V may cover a side surface of the
vertical portion 12V of the middle cabinet 12. For exam-
ple, the end frame 14 may contain a metal or plastic
material.

[0053] The back cover 15 may form a rear surface of
the head 10. The back cover 15 may cover the frame 13
from the rear and may be coupled to the frame 13.
[0054] Referring to FIGS. 3 and 4, a backlight unit 110
may be positioned between the display panel 11 and the
frame 13 and coupled to the frame 13. In this regard, the
display panel 11 may be referred to as the LCD panel. The
backlight unit 110 may include an optical layer 111 and an
optical sheet 112. The optical layer 111 may include a
substrate 111a, atleast one light source 111b, a reflective
sheet 111¢, and a diffusion plate 111d.

[0055] The substrate 111a may be coupled to a front
surface of the frame 13. The substrate 111a may have a
plate shape or may be composed of a plurality of straps
spaced apart from each other in the vertical direction. The
at least one light source 111b may be mounted on the
substrate 111a. For example, the light source 111b may
include a light emitting diode (LED). An electrode pattern
for connecting an adapter and the light source 111b to
each other may be formed on the substrate 111a. The
reflective sheet 111c may be positioned in front of the
substrate 111a. The reflective sheet 111c may have a
hole 111hinwhich the light source 111bis positioned. The
diffusion plate 111d may be positioned in front of the
reflective sheet 111c. A spacer 111s may support a rear
surface of the diffusion plate 111d at a location between
the reflective sheet 111¢ and the diffusion plate 111d.
[0056] The optical sheet 112 may be located in front of
the diffusion plate 111d. Arear surface of the optical sheet
112 may be in close contact with the diffusion plate 111d,
and a front surface of the optical sheet 112 may be in
close contact with or adjacent to a rear surface of the
display panel 11. The optical sheet 112 may include at
least one of a diffusion sheet and a prism sheet. A
coupling portion 112d may be formed at at least one edge
of the optical sheet 112.

[0057] Accordingly, lightfromthelight source 111b may
be provided to the display panel 11 through the diffusion
plate 111d and the optical sheet 112. In one example, the
display panel 11 of the present disclosure may be the
OLED panel that does not require the aforementioned
backlight unit 110 or a different type of panel.

[0058] Referringto FIGS. 3 and 5, a backlight unit 110’
may be located between the display panel 11 and the
frame 13 and may be coupled to the frame 13. In this
regard, the display panel 11 may be referred to as the
LCD panel. The backlight unit 110’ may include an optical
layer 111’ and the optical sheet 112. The optical layer 111’
may include a substrate 111a’, at least one light source
111b’, areflective sheet 111f, and a light guide plate 111e.
The light guide plate 111e may be positioned between the
frame 13 and the optical sheet 112 and may be supported
by the frame 13.
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[0059] The substrate 111a’ may be adjacent to a peri-
meter of the light guide plate 111e and may be coupled to
the frame 13. The at least one light source 111b’ may be
mounted on the substrate 111a’. For example, the light
source 111b’ may include a light emitting diode (LED). An
electrode pattern for connecting an adapter and the light
source 111b’ to each other may be formed on the sub-
strate 111a’. The reflective sheet 111f may be positioned
between the frame 13 and the light guide plate 111e and
may be supported by the frame 13.

[0060] Accordingly, light from the light source 111b’
may be provided to the display panel 11 through the light
guide plate 111e and the optical sheet 112. In one ex-
ample, the display panel 11 of the present disclosure may
be the OLED panel that does not require the aforemen-
tioned backlight unit 110’ or another type of panel.
[0061] Referring to FIG. 6, the electronic components
may be mounted on the rear surface of the frame 13 and
may include a plurality of boards PSU, MB, and TC and
speakers SPKa and SPKb.

[0062] The power supply board PSU may be located
closer to the first short side SS1 than to the second short
side SS2, and may be coupled to the rear surface of frame
13. The power supply board PSU may provide power to
each component of the display device. For example, the
power supply board PSU may provide the power to the
lightsources 111band 111b’ of the backlight units 110 and
110’ (see FIGS. 4 and 5). The power supply board PSU
may be referred to as an LED driver.

[0063] The mainboard MB may be located closertothe
second short side SS2 than to the first short side SS1, and
may be coupled to the rear surface of the frame 13. The
main board MB may control the display device.

[0064] The timing controller board TC may be located
downwardly of the power supply board PSU and the main
board MB, and may be coupled to the rear surface of the
frame 13. The timing controller board TC may be elec-
trically connected to the display panel 11 (see FIG. 3) via
a cable (not shown) and may provide an image signal to
the display panel 11.

[0065] The speakers SPKa and SPKb may be located
upwardly of the plurality of boards PSU, MB, and TC, and
may be coupled to the rear surface of the frame 13. For
example, the left speaker SPKa may be located closer to
the first short side SS1 than to the second short side SS2,
and may provide sound to the side. For example, the right
speaker SPKb may be located closer to the second short
side SS2 than to the first short side SS1, and may provide
sound to the side.

[0066] A locking unit 18 may be coupled to the rear
surface of the frame 13. The locking unit 18 may be
located downwardly of a center of the frame 13.

[0067] ReferringtoFIG.7,theback cover15may cover
the frame 13 from the rear and may be coupled to the
frame 13. Locations of speaker holes 15a and 15b de-
fined in the back cover 15 may correspond to the loca-
tions of the speakers SPKa and SPKb (see FIG. 6)
mounted on the frame 13.
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[0068] A fixing member 13H may protrude rearwards
from the rear surface of the frame 13. The fixing member
13H may be a fem nut. The fixing member 13H and the
locking unit 18 may be exposed to the outside via a hole
15h defined at a center of the back cover 15.

[0069] Referringto FIGS. 7 and 8, afixing plate 41 may
have a circular plate shape corresponding to the hole 15h
of the back cover 15.

[0070] A fixing hole 41H may be defined in the fixing
plate 41 and may be aligned with the fixing member 13H.
A fastening member (not shown) such as a screw may be
fastened to the fixing member 13H via the fixing hole 41H.
Accordingly, the fixing plate 41 may be coupled to the
frame 13.

[0071] Referring to FIG. 9, the arm 50 may extend in a
direction intersecting the head 10 and the pole 30. The
arm 50 may connect the articulated connector 40 and the
elevating module 60 to each other. A second pivoting unit
68 and a vertical member 61 of the elevating module 60
may be connected to each other via a second connector
611. The second connector 611 may pass through the
pole 30.

[0072] The vertical portion member 61 may extendin a
longitudinal direction of the pole 30. The vertical portion
material 61 may be accommodated inside the pole 30.
[0073] The pole 30 may extend in the vertical direction
and may surround the vertical material 61. A plurality of
ribs 30a, 30b, 30c, and 30d may protrude toward the
vertical material 61 from an inner circumferential surface
of the pole 30, and may be spaced apart from each other
in a circumferential direction of the pole 30. The first rib
30a, the second rib 30b, the third rib 30c, and the fourth rib
30d may be positioned at vertices of an arbitrary square
inside the pole 30.

[0074] Inaddition, aninserted portion 31 of the pole 30
may be inserted into and coupled to a port 21 defined in a
top surface of the base 20.

[0075] Referring to FIG. 10, the head 10 may be
spaced upward from the base 20. A user may pivot the
head 10. A pivot axis may pass through a center of head
10 and may be orthogonal to the head 10. Referring to a
left drawing in FIG. 10, the head 10 may be placed in a
landscape mode. Referring to a right drawing in FIG. 10,
the head 10 may be placed in a portrait mode.

[0076] Referring to FIG. 11, the user may tilt the head
10. Atiltaxis is located at the rear of the center of the head
10 and may be a horizontal axis parallel to the head 10.
The user may swivel the head 10. A first swivel axis may
be a vertical axis adjacent to one end of the arm 50. A
second swivel axis may be a vertical axis adjacent to the
otherend of the arm 50. The user may ascend or descend
the head 10 from the pole 30.

[0077] The aforementioned pivoting, tilting, swiveling,
and elevating operations of the head 10 may be imple-
mented independently of each other. For example, the
head 10 may be pivoted within a range from +90 degrees
to -90 degrees. For example, the head 10 may be tilted
within a range from +25 degrees to -25 degrees. For
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example, the head 10 may be swiveled within a range
from +65 to -65 degrees. For example, the head 10 may
be located ata vertical levelin arange from 1,065 to 1,265
mm from the base 20 or the ground in the landscape
mode.

[0078] Referring to FIGS. 10 and 11, the base 20 may
stably support various motions of the display device via
the motion module MM. In addition, the base 20 may
improve stability of moving of the display device via a
wheel assembly 29 (see FIG. 34).

[0079] Onthe otherhand, the display device described
herein is, for example, an intelligent display device in
which a computer support function is added to a broad-
cast reception function. The intelligent display device
may have a more user-friendly interface such as a hand-
writing-type input device, a touch screen, or a space
remote control as an Internet function is added while
being faithful to the broadcast reception function. In
addition, the display device may be connected to Internet
and a computer as a wired or wireless Internet function is
supported, thereby performing functions such as an e-
mail, web browsing, banking, or a game. A standardized
universal OS may be used for such various functions.
[0080] Therefore, because various applications may
be freely added to or deleted from the display device
described in the present disclosure, for example, a gen-
eral-purpose OS kernel, various user-friendly functions
may be performed. More specifically, the display device
may be, for example, a network TV, an HBBTV, a smart
TV, and the like, and may also be applied toasmartphone
in some cases.

[0081] FIG. 12 is a block diagram for illustrating each
component of a display device 100 according to an
embodiment of the present disclosure.

[0082] Thedisplay device 100 mayinclude abroadcast
receiver 1210, an external device interface 171, a net-
work interface 172, storage 140, a user input interface
173, an input unit 130, and a controller 180, a display
module 150, an audio output unit 160, and/or a power
supply 190.

[0083] The broadcast receiver 1210 may include a
tuner 1211 and a demodulator 1212.

[0084] Unlike the drawing, the display device 100 may
include only the external device interface 171 and the
network interface 172 among the broadcast receiver
1210, the external device interface 171, and the network
interface 172. That is, the display device 100 may not
include the broadcast receiver 1210.

[0085] The tuner 1211 may select a broadcast signal
corresponding to a channel selected by the user or all
pre-stored channels among broadcast signals received
via an antenna (not shown) or a cable (not shown). The
tuner 1211 may convert the selected broadcast signal
into an intermediate-frequency signal or a base band
image or audio signal.

[0086] For example, when the selected broadcast sig-
nal is a digital broadcast signal, the tuner 1211 may
convert the digital broadcast signal into a digital IF signal
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(DIF), and when the selected broadcast signal is an
analog broadcast signal, the tuner 1211 may convert
the analog broadcast signal into an analog base band
image or audio signal (CVBS/SIF). Thatis, the tuner 1211
may process the digital broadcast signal or the analog
broadcast signal. The analog base band image or audio
signal (CVBS/SIF) output from the tuner 1211 may be
directly input to the controller 180.

[0087] In one example, the tuner 1211 may sequen-
tially select broadcast signals of all stored broadcast
channels via a channel memory function among the
received broadcast signals, and convert the selected
signals into the intermediate-frequency signal or the base
band image or audio signal.

[0088] In one example, the tuner 1211 may include a
plurality of tuners to receive broadcast signals of a plur-
ality of channels. Alternatively, the tuner 1211 may be a
single tuner that simultaneously receives the broadcast
signals of the plurality of channels.

[0089] The demodulator 1212 may receive the digital
IF signal (DIF) converted by the tuner 1211 and perform a
demodulation operation. The demodulator 1212 may
output a stream signal (TS) after performing demodula-
tion and channel decoding. In this regard, the stream
signal may be a signal in which an image signal, an audio
signal, or a data signal is multiplexed.

[0090] The stream signal output from the demodulator
1212 may be input to the controller 180. The controller
180 may output an image via the display module 150 and
output an audio via the audio output unit 160 after per-
forming demultiplexing, image/audio signal processing,
and the like.

[0091] Asensingunit120 referstoadevice thatsenses
achangein the display device 100 or an external change.
For example, the sensing unit 120 may include at least
one of a proximity sensor, an illumination sensor, a touch
sensor, an infrared (IR) sensor, an ultrasonic sensor, an
optical sensor (e.g., a camera), a voice sensor (e.g., a
microphone), a battery gauge, and an environment sen-
sor (e.g., a hygrometer, a thermometer, and the like).
[0092] The controller 180 may check a state of the
display device 100 based on information collected by
the sensing unit 120, and when a problem occurs, the
controller 180 may notify the user of the problem or may
make adjustments on its own to control the display device
100 to maintain the best state.

[0093] In addition, a content, an image quality, a size,
and the like of the image provided by the display module
150 may be controlled differently based on a viewer
sensed by the sensing unit, a surrounding illumination,
or the like to provide an optimal viewing environment. As
a smart TV progresses, the number of functions of the
display device increases and the number of sensing units
20 also increases together.

[0094] The input unit 130 may be disposed at one side
of amain body of the display device 100. Forexample, the
input unit 130 may include a touch pad, a physical button,
and the like. The input unit 130 may receive various user
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commands related to an operation of the display device
100 and transmit a control signal corresponding to the
input command to the controller 180.

[0095] Recently, as a size of a bezel of the display
device 100 decreases, the number of display devices
100 in a form in which the input unit 130 in a form of a
physical button exposed to the outside is minimized is
increasing. Instead, the minimized physical button may
be located on a rear surface or a side surface of the
display device 100, and a user input may be received
from a remote control device 200 via the touch pad or the
user input interface 173 to be described later.

[0096] The storage 140 may store programs for pro-
cessing and controlling each signal in the controller 180,
or may store signal-processed image, audio, or data
signals. For example, the storage 140 may store applica-
tion programs designed for the purpose of performing
various tasks processable by the controller 180, and may
selectively provide some of the stored application pro-
grams upon request from the controller 180.

[0097] The programs stored in the storage 140 are not
particularly limited as long as they may be executed by
the controller 180. The storage 140 may also perform a
function for temporarily storing the image, audio, or data
signals received from an external device via the external
device interface 171. The storage 140 may store infor-
mation on a predetermined broadcast channel via the
channel memory function such as a channel map.
[0098] FIG. 12 shows an embodiment in which the
storage 140 is disposed separately from the controller
180, but the scope of the present disclosure is not limited
thereto, and the storage 140 is able to be included in the
controller 180.

[0099] The storage 140 may include at least one of a
volatile memory (e.g., a DRAM, a SRAM, a SDRAM, and
the like) or a non-volatile memory (e.g., a flash memory, a
hard disk drive (HDD), a solid-state drive (SSD), and the
like).

[0100] Thedisplay module 150 may generate a driving
signal by converting the image signal, the data signal, an
OSD signal, and a control signal processed by the con-
troller 180 or the image signal, the data signal, a control
signal, and the like received from the interface 171. The
display module 150 may include the display panel 11
having the plurality of pixels.

[0101] The plurality of pixels disposed on the display
panel may include RGB sub-pixels. Alternatively, the
plurality of pixels disposed on the display panel may
include RGBW sub-pixels. The display module 150
may generate driving signals for the plurality of pixels
by converting the image signal, the data signal, the OSD
signal, the control signal, and the like processed by the
controller 180.

[0102] The display module 150 may be a plasma dis-
play panel (PDP), a liquid crystal display (LCD), an
organic light emitting diode (OLED), a flexible display
module, and the like, or may be a three-dimensional (3D)
display module. The 3D display module 150 may be
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classified into a non-glasses type and a glasses type.
[0103] The display device 100 includes the display
module that occupies most of the front surface thereof
and a casing that covers a rear surface, a side surface,
and the like of the display module and packages the
display module.

[0104] Recently, the display device 100 may use the
display module 150 that may be bent such as the light
emitting diode (LED) or the organic light emitting diode
(OLED) to realize a curved screen in addition to a flat
screen.

[0105] The LCD, which was mainly used in the past,
received light via a backlight unit because it was difficult
for the LCD to emit light on its own. The backlight unitis a
device that uniformly supplies light supplied from a light
source to a liquid crystal located in the front. As the
backlight unit became thinner, it was possible to realize
a thin LCD, but it was difficult to implement the backlight
unit with a flexible material, and when the backlight unitis
bent, it was difficult to uniformly supply the light to the
liquid crystal, resulting in a change in brightness of the
screen.

[0106] Onthe otherhand, the LED orthe OLED may be
implemented to be bendable because each element
constituting the pixel emits light on its own and thus
the backlight unit is not used. In addition, because each
element emits light on its own, even when a positional
relationship with a neighboring element changes, bright-
ness thereof is not affected, so that the display module
150 that is bendable using the LED or the OLED may be
implemented.

[0107] The organic light emitting diode (OLED) panel
appeared in earnest in mid-2010 and is rapidly replacing
the LCD in asmalland medium-sized display market. The
OLED is a display made using a self-luminous phenom-
enon of emitting light when current flows through a fluor-
escent organic compound. The OLED has a higher im-
age quality response speed than the LCD, so that there is
almost no afterimage when realizing a moving image.
[0108] The OLED is a light-emitting display product
that uses three types (red, green, and blue) of phosphor
organic compounds having a self-luminous function, and
uses a phenomenon in which electrons and positively
charged particles injected from a cathode and an anode
are combined with each other within an organic material
to emit light by itself, so that there is no need for a back-
light (a backlight device) that deteriorates color.

[0109] The light emitting diode (LED) panel, as a tech-
nology that uses one LED element as one pixel, may
reduce a size of the LED element compared to the prior
art, and thus, may implement the display module 150 that
is bendable. A device referredtoas an LED TV in the past
only used the LED as the light source for the backlight unit
that supplies the light to the LCD, and the LED itself was
not able to constitute the screen.

[0110] The display module includes the display panel,
and a coupling magnet, a first power supply, and a first
signal module positioned on a rear surface of the display
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panel. The display panel may include a plurality of pixels
R, G, and B. The plurality of pixels R, G, and B may be
formed in respective areas where multiple data lines and
multiple gate lines intersect each other. The plurality of
pixels R, G, and B may be disposed or arranged in a
matrix form.

[0111] For example, the plurality of pixels R, G, and B
may include a red (hereinafter, 'R’) sub-pixel, a green
('G’) sub-pixel, and a blue ('B’) sub-pixel. The plurality of
pixels R, G, and B may further include a white (herein-
after, "W’) sub-pixel.

[0112] In the display module 150, a side on which the
image is displayed may be referred to as a front side or a
front surface. When the display module 150 displays the
image, a side on which the image is not able to be
observed may be referred to as a rear side or a rear
surface.

[0113] Inone example, the display module 150 may be
constructed as the touch screen and may be used as the
input device in addition to the output device.

[0114] The audio output unit 160 receives an audio-
processed signal from the controller 180 and outputs the
received signal as the audio.

[0115] An interface 170 serves as a passage for var-
ious types of external devices connected to the display
device 100. The interface may be in a wireless scheme
using the antenna as well as a wired scheme of transmit-
ting and receiving data via the cable.

[0116] The interface 170 may include at least one of a
wired/wireless headset port, an external charger port, a
wired/wireless data port, a memory card port, a port for
connecting a device having an identification module, an
audio input/output (I/O) port, a video input/output (I/O)
port, and an earphone port.

[0117] Anexample ofthe wireless scheme may include
the broadcast receiver 1210 described above, and may
include not only the broadcast signal, but also a mobile
communication signal, a short-distance communication
signal, a wireless Internet signal, and the like.

[0118] The external device interface 171 may transmit
or receive data with a connected external device. To this
end, the external device interface 171 mayinclude an A/V
input/output unit (not shown).

[0119] The external device interface 171 may be con-
nected to the external device such as a digital versatile
disk (DVD), a Blu-ray, a game console, a camera, a
camcorder, a computer (a laptop), a set-top box, and
the like in a wired/wireless manner, and may perform
input/output operations with the external device.

[0120] In addition, the external device interface 171
may establish a communication network with various
remote control devices 200 to receive a control signal
related to the operation of the display device 100 from the
remote control device 200 or to transmit data related to
the operation of the display device 100 to the remote
control device 200.

[0121] The externaldevice interface 171 mayinclude a
wireless communication unit (not shown) for short-range
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wireless communication with other electronic devices.
With such a wireless communication unit (not shown), the
external device interface 171 may exchange data with an
adjacent mobile terminal. In particular, the external de-
vice interface 171 may receive device information, run-
ning application information, an application image, and
the like from the mobile terminal in a mirroring mode.
[0122] The networkinterface 172 may provide aninter-
face for connecting the display device 100 to a wired/-
wireless network including an Internet network. For ex-
ample, the network interface 172 may receive content or
data provided by the Internet, a content provider, or a
network operator via the network. In one example, the
network interface 172 may include a communication
module (not shown) for connection to the wired/wireless
network.

[0123] The external device interface 171 and/or the
network interface 172 may include a communication
module for the short-range communication such as a
wireless fidelity (Wi-Fi), a Bluetooth, a Bluetooth low
energy (BLE), a Zigbee, and a near field communication
(NFC), acommunication module for cellular communica-
tion such as along-term evolution (LTE), an LTE advance
(LTE-A), a code division multiple access (CDMA), a wide-
band CDMA (WCDMA), a universal mobile telecommu-
nications system (UMTS), and a wireless broadband
(WiBro), and the like.

[0124] The user input interface 173 may transmit a
signal input by the user to the controller 180 or transmit
asignal fromthe controller 180 to the user. Forexample, a
user input signal such as power ON/OFF, channel selec-
tion, screen setting, and the like may be transmitted/re-
ceived to/from the remote control device 200, a user input
signal input from a local key (not shown) such as a power
key, a channel key, a volume key, a setting value, and the
like may be transmitted to the controller 180, a user input
signal input from a sensor unit (not shown) that senses a
gesture of the user may be transmitted to the controller
180, or a signal from the controller 180 may be trans-
mitted to the sensor unit.

[0125] The controller 180 may include at least one
processor, and may control overall operations of the
display device 100 using the processor included therein.
In this regard, the processor may be a general processor
such as a central processing unit (CPU). In one example,
the processor may be a dedicated device such as an
ASIC or a processor based on other hardware.

[0126] The controller 180 may demultiplex the stream
input via the tuner 1211, the demodulator 1212, the
external device interface 171, or the network interface
172, or process a demultiplexed signal to generate or
output a signal for image or audio output.

[0127] The image signal image-processed by the con-
troller 180 may be input to the display module 150 and
displayed as an image corresponding to the correspond-
ing image signal. In addition, the image signal image-
processed by the controller 180 may be input to an
external output device via the external device interface
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171.

[0128] The audio signal processed by the controller
180 may be output as the audio via the audio output unit
160. In addition, the audio signal processed by the con-
troller 180 may be input to the external output device via
the external device interface 171. In addition, the con-
troller 180 may include a demultiplexer, an image pro-
cessor, and the like.

[0129] In addition, the controller 180 may control over-
all operations within the display device 100. For example,
the controller 180 may control the tuner 1211 to select
(tune) a broadcast corresponding to the channel selected
by the user or the pre-stored channel.

[0130] In addition, the controller 180 may control the
display device 100 in response to a user command input
via the userinputinterface 173 or by an internal program.
Inone example, the controller 180 may control the display
module 150to display the image. Inthis regard, theimage
displayed on the display module 150 may be a stillimage
or a moving image, and may be a 2D image or a 3D
image.

[0131] In one example, the controller 180 may allow a
predetermined 2D object to be displayed within the image
displayed on the display module 150. For example, the
object may be at least one of a connected web screen (a
newspaper, a magazine, and the like), an electronic
program guide (EPG), various menus, a widget, an icon,
the still image, the moving image, and a text.

[0132] In one example, the controller 180 may mod-
ulate and/or demodulate a signal using an amplitude shift
keying (ASK) scheme. Here, the amplitude shift keying
(ASK) scheme may refer to a scheme of modulating the
signal by varying an amplitude of a carrier wave based on
a data value or restoring an analog signal to a digital data
value based on to the amplitude of the carrier wave.
[0133] For example, the controller 180 may modulate
the image signal using the amplitude shift keying (ASK)
scheme and transmit the modulated image signal via a
wireless communication module.

[0134] For example, the controller 180 may demodu-
late and process the image signal received via the wire-
less communication module using the amplitude shift
keying (ASK) scheme.

[0135] Therefore, the display device 100 may easily
transmit and receive a signal with another image display
device disposed adjacent thereto without using a unique
identifier such as a media access control address (MAC
address) or a complex communication protocol such as
TCP/IP.

[0136] In one example, the display device 100 may
further include a photographing unit (not shown). The
photographing unit may photograph the user. The photo-
graphing unit may be implemented with one camera, but
may not be limited thereto, and may be implemented with
a plurality of cameras. In one example, the photograph-
ing unit may be embedded in the display device 100 or
disposed separately upwardly of the display module 150.
Information on the image photographed by the photo-
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graphing unit may be input to the controller 180.

[0137] The controller 180 may recognize a location of
the user based on the image photographed by the photo-
graphing unit. For example, the controller 180 may iden-
tify a distance between the user and the display device
100 (a z-axis coordinate). In addition, the controller 180
may determine an x-axis coordinate and a y-axis coordi-
nate within the display module 150 corresponding to the
location of the user.

[0138] The controller 180 may sense the gesture of the
user based on the image photographed by the photo-
graphing unit or the signal sensed by the sensor unit, ora
combination thereof.

[0139] The power supply 190 may supply the corre-
sponding power throughout the display device 100. In
particular, the power may be supplied to the controller
180 that may be implemented in a form of a system on
chip (SOC), the display module 150 for displaying the
image, the audio output unit 160 for outputting the audio,
and the like.

[0140] Specifically, the power supply 190 may include
a converter (not shown) that converts AC power to DC
power and a Dc/Dc converter (not shown) that converts a
level of the DC power.

[0141] Inone example, the power supply 190 serves to
receive the power from the outside and distribute the
power to each component. The power supply 190 may
use a scheme of supplying the AC power in direct con-
nection to an external power source, and may include a
power supply 190 that may be charged and used by
including a battery.

[0142] Inacase ofthe former, the power supply is used
in connection with the cable, and has difficulties in moving
oris limited in a movement range. In a case of the latter,
the movement is free, but a weight and a volume of the
power supply increase as much as those of the battery,
and the power supply must be directly connected to a
power cable for a certain period of time for charging or
coupledto acharging cradle (not shown) that supplies the
power.

[0143] The charging cradle may be connected to the
display device via a terminal exposed to the outside, or
the built-in battery may be charged using a wireless
scheme when approaching the charging cradle.

[0144] The remote control device 200 may transmitthe
user input to the user input interface 173. To this end, the
remote control device 200 may use the Bluetooth, a radio
frequency (RF) communication, an infrared radiation (IR)
communication, an ultra-wideband (UWB), the ZigBee,
orthe like. In addition, the remote control device 200 may
receive the image, audio, or data signal output from the
user input interface 173 and display the same thereon or
output the same as audio.

[0145] In one example, the display device 100 de-
scribed above may be a fixed or mobile digital broadcast
receiver that may receive a digital broadcast.

[0146] The block diagram of the display device 100
shown in FIG. 12 is only a block diagram for one embodi-
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ment of the present disclosure, and each component of
the block diagram is able to be integrated, added, or
omitted based on specifications of the display device
100 that is actually implemented.

[0147] That is, when necessary, two or more compo-
nents may be combined to each other into one compo-
nent, or one component may be subdivided into two or
more components. In addition, functions performed in
each block are for illustrating the embodiment of the
present disclosure, and a specific operation or a device
thereof does not limit the scope of rights of the present
disclosure.

[0148] The new form factor of the TV shown in FIGs. 1
to 12 has an advantage in being easily movable mainly
indoors.

[0149] On the other hand, a new form factor of a TV
suitable for moving outdoors to a long distance, an out-
door camping site, and the like will be described in more
detail below with reference to FIGs. 13 to 16. Meanwhile,
designing some or all of the components illustrated in
FIG. 12tobeincluded in adeviceillustrated in FIGs. 13 to
16 also falls within another scope of the present disclo-
sure.

[0150] FIG. 13isadiagramillustrating a display device
according to one embodiment of the present disclosure.
Hereinafter, a description redundant with the above de-
scription will be omitted.

[0151] Referringto FIG. 13, adisplay device 100 has a
formin which a display module 150 is accommodatedin a
housing 210. In this case, the housing 210 includes an
upper case 210a and a lower case 210b, and may be
formed in a structure in which the upper case 210a and
the lower case 210b are open/closed.

[0152] In one embodiment, an audio output unit 160
may be included in the upper case 210a of the display
device 100. A main board thatis a controller 180, a power
board, a power supply unit 190, a battery, an interface unit
170, a sensing unit 120, an input unit 130 (local keys
included), and the like may be accommodated in the
lower case 210b. Here, the interface unit 170 may include
a Wi-Fi module, a Bluetooth module, an NFC module,
and the like for communication with external devices, and
the sensing unit 120 may include an illuminance sensor
and an IR sensor.

[0153] In one embodiment, the display module 150
may include a DC-DC board, a sensor, and a Low Voltage
Differential Signaling (LVDS) conversion board.

[0154] In addition, in one embodiment, the display
device 100 may further include four detachable legs
220a, 220b, 220c, and 220d. Here, the four legs 2203,
220b, 220c, and 220d may be attached to the lower case
210b to enable the display device 100 to be spaced apart
from a floor.

[0155] FIG. 14 is a diagram illustrating an example of
utilizing a display device according to one embodiment of
the present disclosure. Hereinafter, a description redun-
dant with the above description will be omitted.

[0156] Inthe embodimentofFIG. 14, the display device
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100 shows an example of utilization in which legs are not
included. Referring to FIG. 14, the display device 100 has
a structure in which a display module is mounted in an
upper case and a lower case as described above, and
may be transformed into a structure that may be carried
like a bag when the upper case and the lower case are
closed.

[0157] Inone embodiment, the display device 100 may
include a handle 300 on the upper case or the lower case.
Here, the handle 300 may have a structure attached to
left and right sides of the upper case or the lower case so
that a user can hold or carry a housing in which the upper
case and the lower case are closed. In this case, the
handle 300 may be made of a material that is easy for the
user to hold, such as leather or plastic.

[0158] That is, the display device 100 includes the
handle 300 while the upper case or the lower case is
closed, so that the user may easily carry and move the
display device 100.

[0159] Inaddition, if necessary, the user may place the
lower case on the floor and open the upper case to use
the mounted display module 150. This will be describedin
detail in FIG. 15 and FIG. 16.

[0160] In addition, in one embodiment, the display
device 100 may further include a storage space 310 on
a side of the lower case. Here, various modules de-
scribed above with reference to FIG. 12 may be included
in the storage space 310. Also, the storage space 310
may include a space in which a touch-pen, a wireless
earphone, and the like may be accommodated.

[0161] FIG. 15is another diagram illustrating a utiliza-
tion example of a display device according to one embo-
diment of the present disclosure. Hereinafter, a descrip-
tion redundant with the above description will be omitted.
[0162] In one embodiment of the present disclosure,
the display device 100 may include four legs. In this case,
the four legs may be attached to the lower case to enable
the display device 100 to be spaced apart from the floor.
[0163] Accordingly, auser may notonly use the display
device 100 while moving it, but also use it in a fixed
position spaced apart from the floor.

[0164] FIGs. 15 (a)to 15 (d) show an example of using
the display device 100 in a fixed position in a manner of
attaching the legs to the display device 100. In this case,
FIG. 15 (a) shows a closed state of the upper case of the
display device 100, and FIGs. 15 (b) to FIG. 15 (d) show
opened states of the upper case.

[0165] Specifically, FIG. 15 (b) shows a state in which
the display module 150 is accommodated in the lower
case while the upper case is open. In other words, FIG. 15
(b) shows a state in which the display module 150 lies in
the lower case while the upper case is open. Even in a
state in which the display module 150 is accommodated
in the lower case, the display module 150 may be acti-
vated.

[0166] Inone embodiment, the display device 100 may
provide an editing mode while the display module 150 is
accommodated in the lower case. Here, the editing mode
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may include a function of adding at least one of a memo
function, a drawing function, and a voice recording func-
tion to a content.

[0167] That is, when the display module 150 is
mounted on the lower case, the display device 100
may determine that a user intends to view/watch a con-
tent through the display module 150.

[0168] On the other hand, when the display module
150 is accommodated in the lower case, the display
device 100 may determine that the user intends to edit
the content outputted to the display module 150. Accord-
ingly, when the display module 150 is accommodated in
the lower case, the display device 100 may provide a
function of editing a content.

[0169] FIG. 15 (c) shows a state in which the display
module 150 is horizontally mounted on the lower case
while the upper case is open, and FIG. 15 (d) shows a
state in which the display module 150 is vertically
mounted on the lower case while the upper case is open.
In this case, FIG. 15 (c) and FIG. 15 (d) show the state in
which the display module 150 is erected with the lower
case as a foothold.

[0170] In addition, in one embodiment, the display
device 100 may automatically accommodate or mount
the display module 150 in the lower case using a motor
(not shown).

[0171] In more detail, when the upper case is opened,
the display device 100 may automatically mount the
display module 150 horizontally or vertically on the lower
case.

[0172] Also, in another embodiment, when the upper
case is opened, the display device 100 may first accom-
modate the display module 150 on the lower case. There-
after, the display device 100 may mount the display
module 150 on the lower case based on a signal of
touching the display module 150, a signal inputted from
a sensing unit or an input unit. For example, a user may
mount the display module 150 on the lower case by
pressing the display module 150 accommodated in the
lower case downward. This will be described in detail with
reference to FIG. 16.

[0173] FIG. 16 is a diagram illustrating a front surface
and a side surface of a display device according to one
embodiment of the present disclosure. Hereinafter, a
description redundant with the above description will
be omitted.

[0174] FIG. 16 (a)and FIG. 16 (b) show that the display
module 150 is mounted vertically, and FIG. 16 (c) and
FIG. 16 (d) show that the display module 150 is mounted
horizontally.

[0175] FIG. 16 (a) and FIG. 16 (c) are diagrams show-
ing a front view of the display device 100, and FIG. 16 (b)
and FIG. 16 (d) are diagrams showing a side view of the
display device 100.

[0176] In one embodiment, since the upper case may
include the audio output unit 160, FIG. 16 (a) show that
the display module 150 is mounted vertically and the
upper case including the audio output unit 160 may be



21 EP 4 478 724 A1 22

located at a rear end.

[0177] Referring to FIG. 16 (b), the display device 100
may further include a support member 500 to vertically
mount the display module 150 to the lower case. That is,
looking into a side view of the display device 100, as
shownin FIG. 16 (b), the support member 500 is included
in the lower case and may be designed to be folded to
vertically mount the display module 150. In this case, the
support member 500 may be controlled by a motor of the
display device 100 and may be manually manipulated by
a user’s hand.

[0178] Referring to FIG. 16 (c), the display device 100
may horizontally mount the display module 150 and
include the audio output unit 160 at the rear end.
[0179] Referring to FIG. 16 (d), the display device 100
may include a support member 500 to horizontally mount
the display module 150 on the lower case. Here, the
support member 500 may use the same support member
500 as shown in FIG. 16 (b), but a hinge 510 included in
the support member 500 may be more folded to horizon-
tally mount the display module 150.

[0180] In addition, in one embodiment, the display
module 150 may be manually mounted horizontally or
vertically by a user’s hand. In another embodiment, the
display module 150 may be mounted horizontally or
vertically on the lower case under the control of the dis-
play device 100. In this case, the display device 100 may
horizontally or vertically mount the display module 150
based on a user’s control signal (sensed through a sen-
sing unit or an input unit).

[0181] Onthe otherhand, inthe case ofa TVaccording
to a new form factor, since itis movable, unlike the related
art TV, it should be implemented through a battery.
Furthermore, unlike a mobile phone with a small display
size, a TV has a relatively large screen, so there is a
problem that battery consumption proceeds rapidly.
[0182] In particular, since the TV shown in FIGs. 13 to
16 is likely to be used outdoors, such as a camping site, it
is a very important technology to maintain battery per-
formance to the maximum.

[0183] The related solution will be described in more
detail with reference to FIGs. 17 to 21.

[0184] FIG. 17 illustrates a state in which a case of a
movable TV is open/closed according to one embodi-
ment of the present disclosure. For reference, by refer-
ring to FIGs. 13 to 16, supplementary analysis of FIGs. 17
to 21, which will be described below, may also be per-
formed.

[0185] Inparticular, as describedin FIG. 14, a movable
TV may beimplemented in aformfactorin which adisplay
module is mounted in an upper case and a lower case.
Furthermore, while the upper case and the lower case are
closed, the movable TV may be transformed into a struc-
ture that may be carried/held like a bag.

[0186] Forexample, as illustrated in FIG. 17 (a), when
the display module is exposed while the case is open, itis
determined that a user intends to normally use the TV.
Therefore, a power of a battery is normally supplied to
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various modules (including the display module) in the TV.
As described above, the battery may be located in the
lower case, but may be located in another location, such
as the upper case, if necessary by those skilled in the art.
[0187] Yet, if the user intends to move the TV or does
not intend to use the TV anymore, the case changes to a
closed state while the display module is inserted into the
case, as shown in FIG. 17 (b). In this case, the power of
the battery does not need to be supplied to all TV-related
components.

[0188] If the user intends to move the TV simply and
also intends to continue using it, the display module is
exposed again with the case open, as shown in FIG. 17
(c).

[0189] In particular, in the state shown in FIG. 17 (b), a
specific solution is needed to maximize the battery life of
the movable TV by determining whether the useris willing
to continue using the TV and distributing power differently
for each situation, which will be described later with
reference to FIG. 18.

[0190] FIG. 18 illustrates a process of differentially
controlling a plurality of sensors according to a timeline.
[0191] As described above, unlike the related art, it is
assumed that a movable TV according to one embodi-
ment of the present disclosure is movable while being
inserted into a case. And, unlike the related art, it is
assumed that mobility is guaranteed by supplying power
tothe TV by a battery. Furthermore, it will be described on
the assumption that the display device 100 shown in
FIGS. 13 and 14 corresponds to a movable TV to be
described in FIG. 18.

[0192] First, as shown in FIG. 18, a movable TV ac-
cording to one embodiment of the present disclosure is
designed to sense that a case is closed by a first sensor
(S1810). The above-described first sensor will be de-
scribed in more detail with reference to FIG. 20.

[0193] Inorderto more accurately grasp an intention of
a user who has closed a TV case (e.g., whether the user
intends to continue using the TV after moving the TV to
another place or whether the user intends not to use the
TV with the case closed anymore, etc.), a timer inside the
TV is designed to operate from a timing point of the step
S1810 (S1820). By estimating the user’s intention, it is
designed that battery power is supplied only to modules
that need the battery power. Therefore, there is a tech-
nical effect that a use time of a battery embedded in the
movable TV is maintained at a maximum value.

[0194] And, from the timing point of detecting the case
closed state by the first sensor (S1810), it is designed to
stop outputting video and audio of the TV. Accordingly,
unnecessary battery consumption is minimized, and a
systemis recognized as turned off from the perspective of
a user. Yet, in consideration of a case in which the user
closes the case only for a short period of time in order to
move the TV, a main system of the TV is designed to be
maintained.

[0195] Therefore, from atiming point of timer operation
initiation (S1820), if the first sensor detects that the case
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has changed to the open state again before a first period
T1 elapses, a technical effect capable of quickly returning
to its original state is expected.

[0196] On the other hand, from a timing point at which
the first period T1 elapses from the timing point of the
timer operation initiation (S1820), a second sensor in the
movable TV is designed to be changed from an inactive
state to an active state (S1830). The second sensor will
be described in more detail below with reference to FIG.
20.

[0197] In addition, as shown in FIG. 18, there is a
technical effect of minimizing unnecessary battery power
consumption by sequentially activating the first and sec-
ond sensors according to specific events and time with-
out always activating them at the same time.

[0198] Whennomovementofthe case (TV)is detected
by the second sensor (S1840), the TV according to one
embodiment of the present disclosure is switched to a
Quick Start Mode (QSM) (S1850). Here, the Quick Start
Mode (QSM) means, for example, a state in which the TV
saves a current state to a memory and manages a main
system in lowest power mode.

[0199] Finally, from a timing point S1860 at which a
second period T2 elapses after a timing point of switching
to the QSM mode (S8150), power supply of the battery is
cut off. In this state, for example, the battery normally
supplies power to the TV in response to a power signal
received from a remote controller.

[0200] The T1 and T2 may be changed by user set-
tings, or may be automatically changed after learning and
saving it to the memory by the TV, which pertains to
another scope of the present disclosure.

[0201] An embodiment of implementing the process
shownin FIG. 18inamovable TV device will be described
below with reference to FIG. 19.

[0202] FIG. 19 is a block diagram illustrating main
components of a movable TV according to one embodi-
ment of the present disclosure. Supplementary analysis
of FIG. 19 may also be performed with reference to FIG.
12, etc.

[0203] As described above, a TV 1900 according to
one embodiment of the present disclosure is character-
ized in having an embedded battery to be inserted in a
case and to ensure mobility.

[0204] Atuner 1910 receives a broadcast signal, and a
screen 1920 outputs video dataincluded in the broadcast
signal. Then, a speaker 1930 outputs audio data included
in the broadcast signal.

[0205] A first sensor 1940 is designed to sense
whether the case is opened or closed, and a second
sensor 1950 is designed to sense a motion change of
the case. Specific sensors included in the first sensor
1940 and the second sensor 1950 will be described in
more detail in FIG. 20.

[0206] Whenitis detected by the first sensor 1940 that
the battery-embedded TV is inserted into the case (i.e.,
upper and lower cases are closed), a controller 1960
stops outputting video and audio data.
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[0207] Furthermore, when the motion change of the
case is detected below a certain level by the second
sensor 1950 (i.e., when the case including the display
is not moved and fixed), the controller 1960 is designed to
change a power of the battery-embedded TV to an OFF
state.

[0208] In addition, the controller 1960 activates a timer
(not shown) from the moment when the first sensor 1940
detects that the battery-embedded TV is inserted into the
case and the case is closed. The timer described above
will also be described in more detail below with reference
to FIG. 20.

[0209] From the moment when the battery-embedded
TV is inserted into the case and the case is closed, the
controller 1960 changes the second sensor 1950 to an
active state from the end of a preset first period T1. The
first period T1 has been described in FIG. 18, and re-
dundant descriptions will be omitted.

[0210] Whenthe motion change ofthe case is detected
below a certain level by the second sensor 1950 (i.e.,
when there is no change in motion of the movable TV), the
controller 1960 switches to a QSM mode.

[0211] In addition, when a preset second period T2
elapses since a timing point of switching to the QSM
mode, the controller 1960 disconnects the TV and the
battery from each other. The second period T2 has been
described in FIG. 18, and redundant descriptions will be
omitted.

[0212] FIG. 20 illustrates specific sensors included in
the first sensor and the second sensor shown in FIG. 19.
[0213] Afirst sensor 2040 shown in FIG. 20 includes at
least one sensor for detecting whether a case capable of
packaging a movable TV is opened or closed, for exam-
ple.

[0214] A display attach/detach detecting sensor 2041
included in the first sensor 2040 detects whether a dis-
play module of the movable TV is attached to the case.
This is because, according to one embodiment of the
present disclosure, it is possible to separate the display
module from the case and use it like a tablet PC.
[0215] When the display module of the movable TV is
detected to be attached to the case by the display at-
tach/detach detecting sensor 2041 and the case is de-
tected to be closed by a case open/close sensor 2042, a
timer 2060 is designed to operate to understand user’s
more specific intention.

[0216] Furthermore, as described above in FIG. 18,
when the first period T1 elapses, a second sensor 2050 is
activated. It is possible to estimate the user’s intention
more clearly by the second sensor 2050. Here, the sec-
ond sensor 2050 shown in FIG. 20 includes at least one
sensor for detecting whether the case currently packa-
ging the TV moves.

[0217] Ifitis detected that there is no movement of the
movable TV by at least one of an acceleration sensor
2051, a gyro sensor 2052, and a GPS sensor 2053
included in the second sensor 2050, it is switched to a
QSM mode. This is because it is determined that the
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possibility of a userintending to use the TVimmediately is
reduced.

[0218] In addition, after a second period T2 has
elapsed after the QSM mode switching, there is a tech-
nical effect of preventing unnecessary power consump-
tion by controlling battery power to be supplied no more to
the TV.

[0219] In addition, FIG. 21 is a flowchart illustrating a
method of controlling a movable TV according to one
embodiment of the present disclosure. Supplementary
interpretation of FIG. 21 with reference to the previous
drawings is also within the scope of other rights of the
present disclosure.

[0220] As shown in FIG. 21, a battery-embedded TV
that can be inserted into a case according to one embodi-
ment of the present disclosure outputs audio data
through speakers or video data through a screen of the
battery-embedded TV (S2110).

[0221] Furthermore, when it is detected by a first sen-
sor that the battery-embedded TV is inserted into the
case, the output of at least one of the video data or the
audio data is stopped (S2120).

[0222] In addition, if a motion change of the case is
detected below a certain level by a second sensor (i.e., if
there is no change in the position of the TV), a power of
the battery-embedded TV is changed to an OFF state.
[0223] Accordingly, there is a technical effect of main-
taining a battery usage time of the movable TV at a
maximum value.

[0224] The presentdisclosure described above can be
implemented as computer-readable code in a medium on
which a program is recorded. Computer-readable media
include all types of recording devices in which data read-
able by a computer system is stored.

[0225] Examples of computer-readable media include
Hard Disk Drive (HDD), Solid State Disk (SSD), Silicon
Disk Drive (SDD), ROM, RAM, CD-ROM, magnetic tape,
floppy disk, optical data storage device, etc., as well as
such media implemented in the form of carrier waves
(e.g., transmission over the Internet).

[0226] In addition, the computer may include a con-
troller. Therefore, the above detailed description of the
present disclosure should not be construed as being
limitative in all terms, but should be considered as being
illustrative. The scope of the presentdisclosure should be
determined by reasonable analysis of the accompanying
claims, and all changes in the equivalent range of the
present disclosure are included in the scope of the pre-
sent disclosure.

MODE

[0227] In Best Mode for implementing the disclosure,
which is the previous table of contents, various forms for
implementing the disclosure have been described
above.
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INDUSTRIAL APPLICABILITY

[0228] Since the present disclosure is applicable to a
movable TV, industrial applicability of the present disclo-
sure is recognized.

Claims

1. A method of controlling a battery embedded TV
insertable in a case, the method comprising:

outputting video data through a screen of the
battery embedded TV or audio data through a
speaker of the battery embedded TV,

stopping outputting at least one of the video data
or the audio data based on detecting by a first
sensor that the battery embedded TV is inserted
in the case; and

changing a power of the battery embedded TV
into an OFF state based on detecting by a sec-
ond sensor that a motion change of the case is
detected below a predetermined level.

2. The method of claim 1, wherein the first sensor
comprises at least one sensor for detecting whether
the case is open or closed and wherein the second
sensor comprises at least one sensor for detecting
whether the case moves.

3. The method of claim 1, further comprising activating
a timer from a moment of detecting by the first sensor
that the battery embedded TV is inserted in the case
and that the case is closed.

4. The method of claim 3, further comprising changing
the second sensor into an active state from an end
timing point of a preset first period Tisince the mo-
ment of detecting that the battery embedded TV is
inserted in the case and that the case is closed.

5. The method of claim 4, further comprising switching
to a Quick Start Mode (QSM) based on detecting by
the second sensor that the motion change of the
case is below the predetermined level.

6. The method of claim 5, further comprising discon-
necting the TV and the battery from each other based
on that a preset second period T2 has elapsed since
a timing point of switching to the QSM.

7. A battery embedded TV insertable in a case, the
battery embedded TV comprising:

a tuner receiving a broadcast signal;

a screen outputting video data included in the
broadcast signal;

a speaker outputting audio data included in the
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broadcast signal;

a first sensor sensing whether the case is open
or closed;

a second sensor sensing a motion change ofthe
case; and

a controller configured to stop outputting at least
one of the video data or the audio data based on
detecting by the first sensor that the battery
embedded TVisinsertedinthe case and change
apower of the battery embedded TV into an OFF
state based on detecting by the second sensor
that a motion change of the case is detected
below a predetermined level.

The battery embedded TV of claim 7, wherein the first
sensor comprises at least one sensor for detecting
whether the case is open or closed and wherein the
second sensor comprises at least one sensor for
detecting whether the case moves.

The battery embedded TV of claim 7, wherein the
controller activates a timer from a moment of detect-
ing by the first sensor that the battery embedded TV
is inserted in the case and that the case is closed.

The battery embedded TV of claim 9, wherein the
controller changes the second sensor into an active
state from an end timing point of a preset first period
Tisince the moment of detecting that the battery
embedded TV is inserted in the case and that the
case is closed.

The battery embedded TV of claim 10, wherein the
controller switches to a Quick Start Mode (QSM)
based on detecting by the second sensor that the
motion change of the case is below the predeter-
mined level.

The battery embedded TV of claim 11, wherein the
controller disconnects the TV and the battery from
each other based on that a preset second period T2
has elapsed since a timing point of switching to the
QSM.
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